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In the Description 

At page 8, line 21, page 9, line 11 and page 9, line 
14, please replace the term "L-Lp(D) n " with the term *L- 
Lp(D) n ". 

In the Claims 

Please cancel Claims 17, 18, 26, 27, 28 and 30 
(without prejudice) ; enter the indicated amendments to Claims 
2 to 11, 13 to 16, 19 to 22, 24 and 25; and enter new Claims 
31 to 35. Directions for amendment of claims are indicated on 
the copy of the attached hand amended ( "marked up" ) original 
claims, showing in manuscript the amendments that have been 
made and the origins of the new claims. Clean forms of new 
and rewritten claims are included in the attached "Clean Set 
of Claims" document. 

Remarks 

This application seeks protection for certain novel 
compounds that are inhibitors of the serine protease, 
Factor Xa, and are useful for the treatment of thrombotic 
disorders. It is the national stage of an international 
application, the claims of which were drafted in accordance 
with international practice. 

Applicants now wish to amend the application to 
bring it into conformity with United States patent practice. 

For the assistance of the Examiner, a copy of the 
original claims is attached, as noted above, showing in 
manuscript the amendments that have been made. 

The description at pages 8 and 9 has been brought 
into conformity with claims 4 and 5 as originally filed. 

Claims 17, 18, 26, 27, 28 and 30 have been 
cancelled, without prejudice. 
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15 to 16 and 19 to 22. Claim 24 now depends from claim 14. 

New claim 31 is based upon a combination of original 
claims 1, 11, 13, 14, 24 and 21. It is noted that all of the 
original claims were drafted in multiple dependent form, and 
hence new claim 31 is fully based on these original claims. 

New claim 3 2 is based upon new claim 31, and 
additionally incorporates the subject matter of Claims 12, 22 
and 8 . 

New claim 33 is based upon claims 2, 13, 14 and 24 
and additionally incorporates the preferred definition of R2 
at page 20, line 16 to page 21, line 29, and the preferred 
definition of Cy at page 13, lines 13 to 21. 

New claim 34 is based upon new claim 33 and claim 4. 

New claim 35 is based upon new claim 33 and claim 5. 
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ABSTRACT 



Compounds of formula (I) 

r 

(I) 

in which R 2 , X, Y, Cy, L and Lp(D) n have the meanings given in 
the specification, are inhibitors of the serine protease. 
Factor Xa and are useful in the treatment of cardiovascular 
disorders . 
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Clean Set of Claims 



1. A serine protease inhibitor compound of formula (I) 




(I) 

wherein : 

R.2 is a 5 or 6 membered aromatic carbon ring optionally- 
interrupted by a nitrogen, oxygen or sulphur ring atom, 
optionally being substituted in the 3 and/or 4 position (in 
relation to the point of attachment of X-X) by halo, nitro, 
thiol, haloalkoxy, hydrazido, alkylhydrazido, amino, cyano, 
haloalkyl, alkylthio, alkenyl , alkynyl, acylamino, tri or 
dif luoromethoxy, carboxy, acyloxy, MeSC>2- or R^, or the 
substituents at the 3 and 4 positions taken together form a 
fused ring which is a 5 or 6 membered carbocyclic or 
heterocyclic ring optionally substituted by halo, haloalkoxy, 
haloalkyl, cyano, nitro, amino, hydrazido, alkylthio, alkenyl, 
alkynyl or j , and optionally substituted in the position 
alpha to the X-X group (i.e. 6 position for a six membered 
aromatic ring etc) by amino, hydroxy, halo, alkyl, carboxy, 
alkoxycarbonyl , cyano, ami do, aminoalkyl, alkoxy or alkylthio 
with the proviso that R 2 cannot be aminoisoquinolyl ; 

each X independently is a C, N, O or S atom or a CO, 
CR la , C(R la ) 2 or NR la group, at least one X being C, CO, CR la 
or C(R la ) 2 ; 

each R la independently represents hydrogen, hydroxyl, 
alkoxy, alkyl, aminoalkyl, hydroxyalkyl , alkoxyalkyl, 
alkoxycarbonyl, alkylaminocarbonyl , alkoxycarbonyl amino, 
acyloxymethoxycarbonyl or alkylamino optionally substituted by 
hydroxy, alkylamino, alkoxy, oxo, aryl or cycloalkyl; 

Rl is as defined for R la , provided that R x is not 
unsubstituted aminoalkyl; 
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Y (the a- atom) is a nitrogen atom or a CR^b group; 

Cy is a saturated or unsaturated, mono or poly cyclic, 
homo or heterocyclic group, optionally substituted by groups 
R 3a or R 3i X i; 

5 each R 3a independently is R lc , amino, halo, cyano, nitro, 

thiol, alkylthio, alkyl sulphonyl , alkylsulphenyl , triazolyl, 
imidazolyl, tetrazolyl, hydrazido, alkylimidazolyl , thiazolyl, 
alkyl thiazolyl, alkyloxazolyl , oxazolyl, alkyl sulphonamido, 
alkylaminosulphonyl, aminosulphonyl , haloalkoxy, haloalkyl, a 

10 group of the formula -C (x3 ) n (r11) r12 (wherein x3 is O or S; 
and R 11 and R 12 are independently selected from hydrogen, 
methyl or ethyl or together with the nitrogen atom to which 
they are attached form a pyrrolidin-l-yl , piperidin-l-yl or 
morpholino group) , or -0CH 2 0- which is bonded to two adjacent 

15 ring atoms in Cy; 

X± is a bond, O, NH or CH 2 ; 

R 3i is phenyl, pyridyl or pyrimidinyl optionally 
substituted by R3 a ; and 

R lb' R lc and R lj are as defined for R la , 
20 and -L-Lp(D) n is of the formula: 




wherein: 

q is 1 or 2; 
Q is -O- or -NH-; 
25 and R q is R c which is pyridyl, pyrimidin-4 -yl , pyridazin- 

3-yl, pyridazin-4-yl or phenyl (which phenyl or pyridyl group 
may bear a fluoro, chloro, alkyl, CONH 2 , SO2NH2 , 
dialkylaminosulphonyl, methoxy, methylthio, alkylsulphonyl , 
alkylaminosulphonyl, alkylaminocarbonyl , amino, 
3 0 alkoxycarbonyl , acetylamino, cyano, ethoxy, nitro, hydroxy, 
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alkyl sulphonylamino, triazolyl or tetrazolyl substituent) ; 
or a physiologically-tolerable salt thereof. 

2. (amended) A serine protease inhibitor compound according 
5 to Claim 1 
wherein: 

R 2 is a 5 or 6 membered aromatic carbon ring optionally 
interrupted by a nitrogen, oxygen or sulphur ring atom, 
optionally being substituted in the 3 and/or 4 position (in 
10 relation to the point of attachment of X-X) by halo, nitro, 
thiol, haloalkoxy, hydrazido, alkylhydrazido, amino, cyano, 
haloalkyl, alkylthio, alkenyl , alkynyl , acylamino, tri or 
dif luoromethoxy, carboxy, acyloxy, MeSC>2- or R]_, or the 
substituents at the 3 and 4 positions taken together form a 
15 fused ring which is a 5 or 6 membered carbocyclic or 

heterocyclic ring optionally substituted by halo, haloalkoxy, 
haloalkyl, cyano, nitro, amino, hydrazido, alkylthio, alkenyl, 
alkynyl or R^, and optionally substituted in the position 
alpha to the X-X group (i.e. 6 position for a six membered 
2 0 aromatic ring etc) by amino, hydroxy, halo, alkyl, carboxy, 
alkoxycarbonyl , cyano, amido, aminoalkyl, alkoxy or alkylthio 
with the proviso that R 2 cannot be aminoisoquinolyl ; 

each X independently is a C, N, O or S atom or a CO, 
CR la , C(R la ) 2 °r NR la group, at least one X being C, CO, CR la 
25 or C(R la ) 2 ; 

each R la independently represents hydrogen, hydroxyl, 
alkoxy, alkyl, aminoalkyl, hydroxyalkyl , alkoxyalkyl, 
alkoxycarbonyl, alkylaminocarbonyl , alkoxycarbonylamino, 
acyloxymethoxycarbonyl or alkylamino optionally substituted by 
30 hydroxy, alkylamino, alkoxy, oxo, aryl or cycloalkyl; 

R x is as defined for R la , provided that Ri is not 
unsubstituted aminoalkyl; 

Y (the a-atom) is a nitrogen atom or a CR^ group; 

Cy is a saturated or unsaturated, mono or poly cyclic, 
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homo or heterocyclic group, preferably containing 5 to 10 ring 
atoms and optionally substituted by groups R 3a or phenyl 
optionally substituted by R 3a ; 

each R 3a independently is R lc , amino, halo, cyano, nitro, 
5 thiol, alkylthio, alkyl sulphonyl , alkylsulphenyl , triazolyl, 
imidazolyl, tetrazolyl, hydrazido, alkyl imidazolyl, 
thiazolyl, alkyl thiazolyl, alkyl oxazolyl, oxazolyl, 
alkyl sulphonamido, alkylaminosulphonyl , aminosulphonyl , 
haloalkoxy and haloalkyl ; and 
10 R lb , R lc and R X j are as defined for R la , 

and -L-Lp(D) n is of the formula: 




q is 1 or 2; 
15 Q is -0- or -NH-; 

and R q is R c which is pyridyl or phenyl (which phenyl may 
bear a fluoro, chloro, methyl, CONH 2 , S0 2 NH 2 , 
methylaminosulphonyl , dimethylaminosulphonyl , 

methyl sulphonylamino, methoxy or methyl sulphonyl substituent) ; 
20 or a physiologically- tolerable salt thereof. 

3. (amended) A compound according to claim 1 wherein q is 2. 

4. (amended) A compound according to claim 2 wherein -Lp(D)n 
25 is selected from the following formulae: 
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wherein : 

ra represents 0 or 1; and 

when R 3 is present as a substituent on an aromatic ring, it is 
selected from hydrogen, alkyl sulphonyl , aminosulphonyl , 
alkylaminosulphonyl , alkylaminocarbonyl , amino, amido, 
alkoxycarbonyl , acetylamino, chloro, fluoro, cyano, methoxy, 
ethoxy, nitro, hydroxy, alkyl sulphonylamino, triazolyl and 
tetrazolyl . 

5. (amended) A compound according to claim 2 wherein -Lp(D)n 
is selected from the following formulae: 
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6. (amended) A compound according to claim 1 wherein Q is -NH- . 

5 

7. (amended) A compound according claim 1 wherein Rc is pyrid- 
2-yl, pyrid-3-yl, pyrid-4-yl, pyridazin-3-yl , pyridazin-4-yl , 
pyrimid-4-yl or phenyl. 

10 8. (amended) A compound according to claim 1 wherein Rc is 
phenyl, 2-f luorophenyl , 3 - f luorophenyl , 4 - f luorophenyl , 3- 
methoxyphenyl , 4-methoxyphenyl , 2 -methyl sulf onylphenyl , 2- 
methylthiophenyl, pyrid-2-yl, pyrid-3-yl or pyrid-4-yl. 

15 9. (amended) A compound according to claim 1 wherein R2 is 
phenyl, thien-2-yl, naphthyl, indol-2-yl, indol-6-yl, 
benzo [b] furan-5-yl, benzo [b] thiophen-2 -yl or benzimidazol-2-yl 
(each of which is optionally substituted as defined in claim 
1) • 

20 

10. (amended) A compound according to claim 1 wherein optional 
substituents for R2 are selected from: 

fluoro, chloro, bromo, iodo, nitro, thiol, dif luoromethoxy , 
trif luoromethoxy, hydrazido, methylhydrazido , amino, cyano, 
25 trif luoromethyl , methylthio, vinyl, ethynyl, acetylamino, 
carboxy, acetoxy, hydroxy, methyl, ethyl, amido (CONH 2 ), 
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aminomethyl, methoxy and ethoxy. 



11. (amended) A compound according to claim 1 wherein R2 is 
selected from one of the formula (A') to (H ' ) : 




(P) (G«) 




(H') 



wherein X 4 is 0 or S, R^ is selected from hydrogen, 
chloro or methyl and R±4 is selected from hydrogen, methyl, 
ethyl, fluoro, chloro, and methoxy and R]_ 5 is selected from 
10 hydrogen, methyl, fluoro, chloro and amino. 



12. A compound according to claim 11, wherein R2 is 4- 
methoxyphenyl , 5-chloroindol-2-yl, 3 -chloroindol-6-yl , indol- 
6-yl or 3-methylindol-6-yl . 
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13 . (amended) A compound according to claim 1 wherein -X-X- is 
-CONH- . 

5 14. (amended) A compound according to any one of claims 1 to 
13, 15 to 16 and 19 to 22 wherein Y is CH. 

15. (amended) A compound according to claim 1 wherein Cy is an 
optionally R3 a substituted: phenyl, pyridyl, thienyl, 
thiazolyl, naphthyl, piperidinyl, f uranyl , pyrrolyl, 
isoxazolyl, isothiazolyl , pyrazolyl, oxazolyl, imidazolyl, 
1,2,4-thiadiazolyl, 1 , 3 , 4-thiadiazolyl , pyrimidinyl, 
pyridazinyl, quinolyl, isoquinolyl, benzofuryl, benzothienyl 
or cycloalkyl group, or a phenyl group substituted by R31X-L in 
which Xj_ is a bond, 0, NH or CH2 and R31 is phenyl or pyridyl 
optionally substituted by R3 a . 

16. (amended) A compound according to claim 2, wherein Cy is 
an optionally R3 a substituted: phenyl, pyridyl, thienyl, 
thiazolyl, naphthyl, piperidinyl or cycloalkyl group. 

17. (cancelled on national phase entry) 

18. (cancelled on national phase entry) 
25 

19. (amended) A compound according to claim 1 wherein R 3a is 
selected from hydrogen, hydroxyl, methoxy, ethoxy, methyl, 
ethyl, methylaminomethyl, dimethylaminomethyl , hydroxymethyl , 
carboxy, methoxymethyl , methoxycarbonyl , ethoxycarbonyl , 

3 0 methylaminocarbonyl , dimethylaminocarbonyl , aminomethyl, 
CONH2 , CH2CONH2, acetylamino, methoxycarbonylamino , 
ethoxycarbonylamino, t-butoxycarbonylamino, amino, fluoro, 
chloro, bromo, cyano, nitro, thiol, methyl thio, 
me thy 1 sulphonyl , ethyl sulphonyl , methyl sulphenyl , 
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methyl sulphonyl ami do , ethyl sulphonyl ami do , 

methylaminosulphonyl , ethyl aminosulphonyl , aminosulphonyl , 
trif luoromethoxy, trif luoromethyl , bromo, pyrrolidin-1- 
ylcarbonyl, piperidin-l-ylcarbonyl , morpholin-l-ylcarbonyl and 
-OCH 2 0- (which is bonded to two adjacent ring atoms in Cy) . 

20. (amended) A compound according to claim 2 wherein R 3a is 
selected from hydrogen, hydroxyl, methoxy, ethoxy, methyl, 
ethyl, methylaminomethyl, dimethylaminomethyl , hydroxymethyl , 
carboxy, methoxymethyl , methoxycarbonyl , ethoxycarbonyl , 
methylaminocarbonyl , dimethylaminocarbonyl , aminomethyl, 
CONH 2 , CH 2 CONH 2 , acetylamino , methoxycarbonylamino, 
ethoxycarbonylamino, t-butoxycarbonylamino, amino, fluoro, 
chloro, cyano, nitro, thiol, methylthio, methyl sulphonyl , 
ethyl sulphonyl, methylsulphenyl , methyl sulphonylamido, 
ethylsulphonylamido, methylaminosulphonyl, 

ethylaminosulphonyl , aminosulphonyl, trif luoromethoxy and 
trif luoromethyl . 

21. (amended) A compound according to claim 1 wherein Cy is 
selected from: 
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wherein : 

X' is selected from O, S and NMe ,- 
5 X' ' is selected from 0 and S; 

X'" is selected from O, S, NH and NMe ; 

Y' is selected from hydrogen, amino and methyl; 

R Q is selected from hydrogen, methyl, fluoro, chloro, 

trif luorpmethyl , methoxy, methylthio, methyl sulphinyl and 

10 methyl sulphonyl ; 

R m is selected from hydrogen, methyl, fluoro, chloro, 
trif luoromethyl, methoxy, methylthio, methyl sulphinyl , 
methyl sulphonyl, carboxy, methoxycarbonyl and a group of the 
formula -C (X 3 ) N (R 11 ) R 12 (wherein X 3 is O or S, and R 11 and R 12 

15 are independently selected from hydrogen, methyl or ethyl or 
together with the nitrogen atom to which they are attached 
form a pyrrolidin- 1 -yl , piperidin- 1-yl or morpholino group); 
Rp is selected from hydrogen and fluoro; or 
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R Q and R m or R m and Rp form an -0CH20- group; or 
R Q and R m together with the ring to which they are attached 
form a 5 or 6 membered aryl or heteroaryl ring (wherein the 
heteroary ring contains 1 or 2 heteroatoms selected from 
5 nitrogen, oxygen and sulfur) ; and 

one of R o1 and R o2 is hydrogen and the other is R Q . 

22. (amended) A compound according to claim 1 wherein Cy is 
selected from phenyl, 2-chlorophenyl, 2 -methoxyphenyl , 

0 4-carbamoylphenyl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, thien- 
2-yl, thien-3-yl, furan-2-yl, furan-3-yl, imidazol-2-yl, 
thiazol-2-yl, thiazol-4-yl , 2-amino-thiazol-4-yl , thiazol-5- 
yl, naph-l-thyl, isoquinolin-5-yl , isoquinolin- 8 -yl , quinolin- 
4-yl, quinolin-5-yl and quinolin-8-yl . 

5 

23. A compound as claimed in Claim 1, which is selected from 
1- (indol-6-carbonyl-D-phenylglycinyl) -4- (4-pyridoxy) - 
piperidine; 1- [ indole- 6 - carbonyl - D, L- (2- 

chlorophenyl) glycinyl] -4- (pyridin-4 -yloxy) piperidine, and 
0 physiologically-tolerable salts thereof. 

24. (amended) A compound as claimed in Claim 14, in which the 
alpha atom in Y is carbon and has the conformation that would 
result from construction from a D-a-aminoacid NH 2 -CR lb (Cy) - 

5 COOH where the NH 2 represents part of X-X. 

25. (amended) A pharmaceutical composition, which comprises a 
compound as claimed in Claim 1 together with at least one 
pharmaceutically acceptable carrier or excipient. 

0 

26. (cancelled on national phase entry). 



27. (cancelled on national phase entry) 
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28. (cancelled on national phase entry) . 

29. A method of treatment of the human or non-human animal 
body to combat a thrombotic disorder, said method comprising 
administering to said body an effective amount of a compound 
according to Claim 1 . 

30. (cancelled on national phase entry) . 

31. (new) A compound as claimed in Claim 1, in which 
R 2 is selected from one of the formula (A 1 ) to (H ' ) : 



Ri 



'13 




M5 




(E 1 ) 



(D') 





(F) 



(G 1 ) 




(H') 



wherein X 4 is 0 or S, R^ is selected from hydrogen, 
chloro or methyl and R 14 is selected from hydrogen, methyl, 



00220/US National phase of PCT/GB01/02541 

13 

ethyl, fluoro, chloro, and methoxy and R]_5 is selected from 
hydrogen, methyl, fluoro, chloro and amino; 
-X-X- is -CONH-; 

Y is CH and has the conformation that would result from 
5 construction from a D-a-aminoacid NI^-CRib (Cy) -COOH where the 
NH2 represents part of X-X; and 
Cy is selected from: 




wherein : 

X' is selected from 0, S and NMe ; 
X* ' is selected from 0 and S; 
X'" is selected from O, S, NH and NMe; 
15 Y' is selected from hydrogen, amino and methyl; 

R 0 is selected from hydrogen, methyl, fluoro, chloro, 
trif luoromethyl, methoxy, methylthio, methyl sulphinyl and 
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methyl sulphonyl ; 

R m is selected from hydrogen, methyl, fluoro, chloro, 
trif luoromethyl , methoxy, methylthio, methyl sulphinyl , 
methyl sulphonyl, carboxy, methoxycarbonyl and a group of the 
5 formula -C (X 3 ) N (R 11 ) R 12 (wherein X 3 is 0 or S, and R 11 and R 12 
are independently selected from hydrogen, methyl or ethyl or 
together with the nitrogen atom to which they are attached 
form a pyrrolidin-l-yl , piperidin-l-yl or morpholino group); 
Rp is selected from hydrogen and fluoro; or 

10 R Q and R m or R m and Rp form an -OCH20- group; or 

R Q and R m together with the ring to which they are attached 
form a 5 or 6 membered aryl or heteroaryl ring (wherein the 
heteroary ring contains 1 or 2 heteroatoms selected from 
nitrogen, oxygen and sulfur) ; and 

15 one of R o1 and R o2 is hydrogen and the other is R Q . 

32. (new) A compound according to Claim 31, in which 

R2 is 4-methoxyphenyl, 5-chloroindol-2 -yl , 3 -chloroindol- 
6-yl, indol-6-yl or 3-methylindol-6-yl ; 

20 Cy is selected from phenyl, 2 -chlorophenyl , 2- 

methoxyphenyl , 4 -carbamoylphenyl , pyrid-2-yl, pyrid-3-yl, 
pyrid-4-yl, thien-2-yl, thien-3-yl, furan-2-yl, furan-3-yl, 
imidazol-2-yl, thiazol-2-yl , thiazol-4-yl, 2-amino-thiazol-4- 
yl, thiazol-5-yl, naph-l-thyl, isoquinolin-5-yl , isoquinolin- 

25 8-yl, quinolin-4-yl , quinolin- 5 -yl and quinolin- 8 -yl ; and 
Rc is phenyl, 2-f luorophenyl , 3-f luorophenyl, 4- 
f luorophenyl, 3 -methoxyphenyl , 4-methoxyphenyl, 2- 
methylsulfonylphenyl, 2 -methyl thiophenyl , pyrid-2-yl, pyrid-3- 
yl or pyrid-4-yl. 

30 

33. (new) A compound according to Claim 2, in which 

R2 represents: 

(i) phenyl optionally being substituted in the 3 and/or 
4 position by fluoro, chloro, bromo, iodo, nitro, 
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dif luoromethoxy, trif luoromethoxy , amino, cyano, 
trif luoromethyl, methylthio, vinyl, carboxy, acetoxy, MeS0 2 -, 
hydroxy, methoxy, ethoxy, methyl, methoxycarbonyl , 
methylamino, ethylamino or amido, and optionally substituted 
5 at the 6 position by amino, hydroxy, fluoro, methoxycarbonyl, 
cyano or aminomethyl ; 

(ii) naphth-2-yl optionally substituted at the 6, 
position by hydroxy and optionally substituted at the 3 
position by amino or hydroxy; 
!0 (iii) isoquinolin-7-yl, indol-5-yl, indol-6-yl, indazol- 

5-yl, indazol-6-yl , benzothiazol-6-yl or benzisoxazol-5-yl 
optionally substituted at the 3 position by chloro, bromo, 
amino, methyl or methoxy; 

(iv) benzimidazol-5-yl or benzothiazol - 6 -yl optionally 
15 substituted at the 2 position by amino; 

(v) thien-2-yl or thien-3-yl optionally substituted at 
the 4 or 5 position by methylthio, methyl or acetyl; 

(vi) 3 , 4 -methyl enedioxyphenyl, 2, 3-dihydroindol-6-yl, 

3 , 3-dichloro-2-oxo-indol-6-yl or l-methyl-3-aminoindazol-5-yl ; 
20 (vii) benzothiazol-2-yl, imidazo [1, 2-a] pyrimidin-2 -yl or 

tetrahydroimidazo [1 , 2 -a] pyrimidin-2 -yl ; 

(viii) pyrazol-2-yl substituted at the 5 position by 
methyl ; 

(ix) pyrid-2-yl optionally substituted at the 6 position 

2 5 by chloro; 

(x) pyrid-3-yl optionally substituted at the 4 position 
by chloro ; 

(xi) benzofur-2-yl optionally substituted at the 3 
position by chloro, methyl or methoxy, at the 5 or 6 position 

3 0 by methyl and at the 6 position by methoxy; 

(xii) indol-2-yl optionally substituted on the indole 
nitrogen atom by methyl and optionally substituted at the 5 or 
6 position by fluoro, chloro, bromo, methyl or methoxy; 
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(xiii) indol-6-yl substituted at the 5 position by 
chloro, fluoro or hydroxy and optionally substituted at the 3 
position by chloro or methyl; or 

(xiv) benzo [b] thiophen-2 -yl optionally substituted at the 
5 3 position by fluoro, chloro or methyl, and optionally 

substituted at the 5 or 6 position by fluoro, chloro, methyl, 
hydroxy, or methoxy; 

-X-X- is -CONH-; 

Y is CH and has the conformation that would result from 
10 construction from a D-a-aminoacid NH2 -CRij-, (Cy) -COOH where the 

NH 2 represents part of X-X; and 
5 Cy is selected from phenyl, 4 -aminophenyl , 4 -amidophenyl , 

l? 4- (N-methyl) amidophenyl , 4 - <N, N-dimethyl ) amidophenyl , 2- 

chlorophenyl , 2 -methylphenyl , 2 - f luorophenyl , 3 -f luorophenyl , 
q 15 4 -f luorophenyl , 4 -hydroxphenyl , 2 -methoxyphenyl , 4- 

methoxyphenyl , 4 -carboxyphenyl , 3 - ethyl sulphonylaminophenyl , 
Tj thien-2-yl, thien-3-yl, thiazol -4 -yl , thiazol - 5 -yl , 2- 

J methyl thiazol-4-yl , pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 

□ piperidin-4-yl , 1 -methylpiperidin-4 -yl , cyclohexyl and naphth- 

m 

20 l-yl. 

34. (new) A compound according to Claim 33, in which 
-Lp(D)n is selected from the following formulae: 
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wherein : 

m represents 0 or 1; and 

when R 3 is present as a substituent on an aromatic ring, it 
selected from hydrogen, alkylsulphonyl , aminosulphonyl , 
alkylaminosulphonyl , alkylaminocarbonyl , amino, amido, 
alkoxycarbonyl , acetylamino, chloro, fluoro, cyano, methoxy, 
ethoxy, nitro, hydroxy, alkylsulphonylamino, triazolyl and 
tetrazolyl . 

35. (new) A compound according to Claim 33, in which 
-Lp(D)n is selected from the following formulae: 
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and S; alkyl, alkenyl or alkynyl groups or alkylene moieties 
preferably contain up to 6 carbons, e.g. C^-q or Cj_3 ; cyclic 
groups preferably have ring sizes of 3 to 8 atoms; and fused 
multicyclic groups preferably contain 8 to 16 ring atoms. 

Examples of particular values for R^ a are: hydrogen, 
methyl or ethyl. R;|_ a is preferably a hydrogen atom. 

The linker group from the R 2 group to the alpha atom is 
preferably selected from -CH=CH-, -CONH-, -CONR la -, -NH-CO-, 
-NH-CH 2 -, -CH 2 -NH-, -CH 2 0- , -OCH 2 - , -COO- , -OC=0- and 
-CH 2 CH 2 -. Preferably, the X moiety nearest to the alpha atom 
is an NH or O atom, most preferably a NH group. The X moiety 
alpha to the aromatic ring is preferably a carbon based group 
such as CH 2 or CO, preferably CO. Thus a particularly 
preferred linker X-X is -C03STH- . In an alternative embodiment 
the linker is preferably a -OCH 2 - group. 

Examples of particular values for are: hydrogen, (1- 

4C) alkyl, such as methyl or hydroxy (1-4C) alkyl , such as 
hydroxymethyl . R li3 is preferably a hydrogen atom. 
The alpha atom (Y) is preferably a CH or C(CH 3 ) group, 
especially CH. 

Preferably, the group £*Lp (D) n is selected from 
the following formulae: 



fx. 
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wherein: 

m represents 0 or 1; and 

when R3 is present as a substituent on an aromatic ring, it is 
selected from hydrogen, alkylsulphonyl , amino sulphonyl , 
alkylaminosulphonyl , alkylaminocarbonyl , amino, amido, 
alkoxycarbonyl , acetylamino, chloro, fluoro, cyano, methoxy, 
ethoxy, nitro, hydroxy, alkylsulphonylamino, triazolyl and 
tetrazolyl . 

One group of formula ^Lp(D) n is that of formula ?< 



-N 



:N 



in which L x represents 0 or 3SFH . 

For example specific groups of formula 3|>Lp (D) n include 
the following formulae: 



/ w 





N- 
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Claims 



1 . 



A serine protease inhibitor compound of formula (I) 

cy 



R /V^ L / LP(D, » 



5 



(I) 



wherein: 

R2 is a 5 or 6 membered aromatic carbon ring optionally 
interrupted by a nitrogen, oxygen or sulphur ring atom, 
optionally being substituted in the 3 and/or 4 position (in 

10 relation to the point of attachment of X-X) by halo, nitro, 
thiol, haloalkoxy, hydrazido, alkylhydrazido, amino, cyano, 
haloalkyl, alkylthio, alkenyl, alkynyl, acylamino, tri or 
dif luoromethoxy, carboxy, acyloxy, MeSC>2- or R lf or the 
substituents at the 3 and 4 positions taken together form a 

15 fused ring which is a 5 or 6 membered carbocyclic or 

heterocyclic ring optionally substituted by halo, haloalkoxy, 
haloalkyl, cyano, nitro, amino, hydrazido, alkylthio, alkenyl, 
alkynyl or Rij , and optionally substituted in the position 
alpha to the X-X group (i.e. 6 position for a six membered 

20 aromatic ring etc) by amino, hydroxy, halo, alkyl, carboxy, 
alkoxycarbonyl , cyano, amido, aminoalkyl, alkoxy or alkylthio 
with the proviso that R 2 cannot be aminoisoguinolyl ; 

each X independently is a C, N, O or S atom or a CO, 
CR la , C(R la ) 2 or NR la group, at least one X being C, CO, CR la 

25 or C(R la ) 2 ; 

each R la independently represents hydrogen, hydroxyl, 
alkoxy, alkyl, aminoalkyl, hydroxyalkyl , alkoxyalkyl, 
alkoxycarbonyl, alkylaminocarbonyl , alkoxycarbonylamino, 
acyloxymethoxycarbonyl or alkylamino optionally substituted by 

3 0 hydroxy, alkylamino, alkoxy, oxo, aryl or cycloalkyl; 

Ri is as defined for Ri a , provided that R x is not 
unsubstituted aminoalkyl; 



WO 01/96296 



129 



PCT/GB01/02541 



Y {the oc-atom) is a nitrogen atom or a CR-^h group; 

Cy is a saturated or unsaturated, mono or poly cyclic, 
homo or heterocyclic group, optionally substituted by groups 
R 3a or R 3 iX i; 

5 each R 3a independently is Ri c , amino, halo, cyano, nitro 

thiol, alkylthio, alkylsulphonyl , alkylsulphenyl , triazolyl, 
imidazolyl, tetrazolyl, hydrazido, alkylimidazolyl , thiazolyl 
alkylthiazolyl, alkyloxazolyl , oxazolyl, alkylsulphonamido, 
alkylaminosulphonyl, aminosulphonyl , haloalkoxy, haloalkyl, a 

10 group of the formula -C (X 3 ) N (R 11 ) R 12 (wherein X 3 is 0 or S; 
and R 11 and R 12 are independently selected from hydrogen, 
methyl or ethyl or together with the nitrogen atom to which 
they are attached form a pyrrolidin-l-yl , piperidin-l-yl or 
morpholino group) , or -OCH2O- which is bonded to two adjacent 

15 ring atoms in Cy; 

X± is a bond, O, NH or CH 2 ; 

R 3 i is phenyl, pyridyl or pyrimidinyl optionally 
substituted by R 3a ; and 

R lb' R lc and R lj are as defined for Ri a , 
20 and -L-Lp(D) n is of the formula: 




wherein: 

q is 1 or 2; 
Q is -O- or -NH- ; 
25 and R g is R c which is pyridyl, pyrimidin-4-yl , pyridazin 

3-yl, pyridazin-4-yl or phenyl (which phenyl or pyridyl group 
may bear a fluoro, chloro, alkyl, CONH2 , SO2NH2 , 
dialkylaminosulphonyl , methoxy, methylthio, alkylsulphonyl, 
alkylaminosulphonyl, alkylaminocarbonyl , amino, 
30 alkoxycarbonyl , acetylamino, cyano, ethoxy, nitro, hydroxy, 
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a lkyl sulphonyl amino, triazolyl or tetrazolyl substituent) ; 
or a physiologically-tolerable salt thereof . 

2 . A serine protease inhibitor compound of formula — (-5-) 



5 




wherein: 

R.2 is a 5 or 6 membered aromatic carbon ring optionally 
interrupted by a nitrogen, oxygen or sulphur ring atom, 

10 optionally being substituted in the 3 and/or 4 position (in 
relation to the point of attachment of X-X) by halo, nitro, 
thiol, haloalkoxy, hydrazido, alkylhydrazido , amino, cyano, 
haloalkyl, alkylthio, alkenyl, alkynyl, acylamino, tri or 
dif luoromethoxy, carboxy, acyloxy, MeSC>2- or R^, or the 

15 substituents at the 3 and 4 positions taken together form a 
fused ring which is a 5 or 6 membered carbocyclic or 
heterocyclic ring optionally substituted by halo, haloalkoxy, 
haloalkyl, cyano, nitro, amino, hydrazido, alkylthio, alkenyl, 
alkynyl or R^j , and optionally substituted in the position 

20 alpha to the X-X group (i.e. 6 position for a six membered 
aromatic ring etc) by amino, hydroxy, halo, alkyl , carboxy, 
alkoxycarbonyl , cyano, amido, aminoalkyl , alkoxy or alkylthio 
with the proviso that R 2 cannot be aminoisoquinolyl ; 

each X independently is a C, N, 0 or S atom or a CO, 

25 CR la , C(R la ) 2 or NR la group, at least one X being C, CO, CR la 
or C(R la ) 2 ; 

each R]_ a independently represents hydrogen, hydroxyl, 
alkoxy, alkyl, aminoalkyl, hydroxyalkyl , alkoxyalkyl, 
alkoxycarbonyl, alkyl aminocarbonyl , alkoxycarbonyl ami no, 
3 0 acyloxymethoxycarbonyl or alkylamino optionally substituted by 
hydroxy, alkylamino, alkoxy, oxo, aryl or cycloalkyl; 

Rl is as defined for R la , provided that R 2 is not 
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unsubstituted aminoalkyl; 

Y (the a- atom) is a nitrogen atom or a CRxb group; 

Cy is a saturated or unsaturated, mono or poly cyclic, 
homo or heterocyclic group, preferably containing 5 to 10 ring 
atoms and optionally substituted by groups R3 a or phenyl 
optionally substituted by R-3 a ; 

each R.3 a independently is Ri C r amino, halo, cyano, nitro, 
thiol, alkylthio, alkylsulphonyl , alkylsulphenyl , triazolyl, 
imidazolyl, tetrazolyl, hydrazido, alkyl imidazolyl, 
thiazolyl, alkyl thiazolyl, alkyl oxazolyl, oxazolyl, 
alkylsulphonamido, alkylaminosulphonyl , amino sulphonyl , 
haloalkoxy and haloalkyl; and 

R lb' R lc and R lj are as defined for Ri a , 
and -L-Lp(D) n is of the formula: 




wherein : 

q is 1 or 2; 

Q is -O- or -NH-; 

and R q is R c which is pyridyl or phenyl {which phenyl may 
bear a fluoro, chloro, methyl, CONH 2 , S0 2 NH 2 , 
methylaminosulphonyl , dimethyl amino sulphonyl , 

methyl sulphonyl amino, methoxy or methyl sulphonyl substituent) ; 
or a physiologically-tolerable salt thereof. 

3 . y*- A compound according to cith er claim 1 -or clai m 2 wherein 
q is 2. 

4 . ^ A compound according to any of claim^ l to— 3- wherein - 
Lp(D)n is selected from the following formulae: 
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5 

wherein: 

m represents 0 or 1; and 

when R3 is present as a substituent on an aromatic ring, it is 
selected from hydrogen, a lkyl sulphonyl, amino sulphonyl , 
10 alkylaminosulphonyl , alkylaminocarbonyl , amino, amido, 

alkoxycarbonyl , acetylamino, chloro, fluoro, cyano, methoxy, 
ethoxy, nitro, hydroxy, alkylsulphonylamino, triazolyl and 
tetrazolyl . 

15 5 . j- A compound according to - any of claim£ ■ ! ■ feO"-3 wherein - 
Lp(D)n is selected from the following formulae: 
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H 5 Q is -NH-. 



7. * A compound according to a ny -ef claim/ 1 *-©~e wherein Rc 
is pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, pyridazin-3 -yl , 

□ pyridazin-4-yl, pyrimid-4-yl or phenyl. 

8. ^ A compound according to an y- o f - claimgf 1 4re— 3- wherein Rc 
m is phenyl, 2 -f luorophenyl , 3 -f luorophenyl , 4-f luorophenyl , 3- 

methoxyphenyl , 4-methoxyphenyl , 2 -methylsulf onylphenyl , 2- 
methylthiophenyl, pyrid-2-yl, pyrid-3-yl or pyrid-4-yl. 

9. ^ A compound according to any onc -@f claims 1 - to o wherein 
R 2 is phenyl, thien-2-yl, naphthyl, indol-2-yl, indol-6-yl, 
benzo [b] furan-5-yl, benzo [b] thiophen-2-yl or benzimidazol-2-yl 
(each of which is optionally substituted as defined in claim 

20 1) . 

10. ^ A compound according to an y on e -ef claim/ 1 -to-9 wherein 
optional substituents for R 2 are selected from: 

fluoro, chloro, bromo, iodo, nitro, thiol, dif luoromethoxy, 
25 trif luoromethoxy, hydrazido, methylhydrazido, amino, cyano, 
trifluoromethyl, methyl thio, vinyl, ethynyl, acetylamino, 
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carboxy, acetoxy, hydroxy, methyl, ethyl, ami do (C0NH 2 ) , 
aminomethyl, methoxy and ethoxy. 

11.^ A compound according to e a ay eaao— o f claims 1 to 10 wherein 
5 R2 is selected from one of the formula (A 1 ) to (H') : 





(H') 

wherein X4 is 0 or S, R2.3 is selected from hydrogen, 
chloro or methyl and is selected from hydrogen, methyl, 

10 ethyl, fluoro, chloro, and methoxy and R 15 is selected from 
hydrogen, methyl, fluoro, chloro and amino. 

12. A compound according to claim 11, wherein R 2 is 4- 
methoxyphenyl , 5-chloroindol-2-yl, 3 -chloroindol-6 -yl , indol- 
15 6-yl or 3-methylindol-6-yl . 



WO 01/96296 PCT/GB01/02541 



( <5— v^&^a 1 * 

13. y A compound according to aaay^-e-ae-^sf claims 1 to 1 2 wherein 



-X-X- is -CONH-. 



14 . yv. A compound according to -aay o ne o f -c l a i m , / 1 fe q^B ys. K 
wherein Y is CH. 



15. ^ A compound according to any one of claimg 1 - to 14 
10 wherein Cy is an optionally R3 a substituted: phenyl, pyridyl, 
thienyl, thiazolyl, naphthyl, piperidinyl, furanyl, pyrrolyl, 
isoxazolyl, isothiazolyl , pyrazolyl, oxazolyl, imidazolyl, 
1, 2 , 4-thiadiazolyl, 1 , 3 , 4-thiadiazolyl , pyrimidinyl, 
pyridazinyl, quinolyl, isoquinolyl, benzofuryl, benzothienyl 
15 or cycloalkyl group, or a phenyl group substituted by R3iXi in 
which X± is a bond, O, NH or CH 2 and R 3 ± is phenyl or pyridyl 
optionally substituted by R3 a . 

16 . y> A compound according to -a n y -on e — e-f claimg 1 te —3r4, 
20 wherein Cy is an optionally R 3a substituted: phenyl, pyridyl, 
thienyl, thiazolyl, naphthyl, piperidinyl or cycloalkyl group. 

17 '. compou nd ac c o rding to any one of claims 1 to 16^ 

wherein R 3a is selected from hydrogen, hydroxyl, a>k6xy, alkyl 
25 (optionally substituted by hydroxy, alkylaminp<alkoxy, oxo, 
aryl or cycloalkyl) , arainoalkyl (optionally substituted by 
hydroxy, alkylamino, alkoxy, oxo, apfl or cycloalkyl) , 
hydroxyalkyl (optionally substituted by hydroxy, alkylamino, 
alkoxy, oxo, aryl or cyc^alkyl) , alkoxyalkyl , alkoxycarbonyl , 
3 0 alkylaminocarbonyl^^'koxycarbonylamino, alkylamino 

(optionally substituted by hydroxy, alkylamino, alkoxy, oxo, 
aryl or cyje^oalkyl) , amino, halo, cyano, nitro, thiol, 
alkyj^fehxo, alkyl sulphonyl , alkylsulphenyl , alkylsulphonamido, 
ylaminosulphonyl, am i nosulphonyl , haloalk ox y , li alo a±kyX7— a| 
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-ga ? ou p e-f- the— f e^ mu - l - a — &(X ? ) N (R 1 1 ) R 1 2 — H^^feiR— X 3 — is— ©^93==*T 

and R^ 1 and R 12 are independently selectedfr^sffi""l5ydrogen, 
methyl or ethyl or together withj^ke^ixltrogen atom to which 
they are attached forjji^ar-pyrrolidin-l-yl, piperidin-l-yl or 
morphoMnCi^roup) and -0CH 2 0- which is bonded to two adjacent 
■ g±ng^atomc in Cy . 

18 y_ ft. c o m po und a - eeeg- - d. - 3. - ag- to any on e of claims 1 to 16 wher eat- 
R3 a is selected from hydrogen, hydroxyl, alkoxy, alkyl 

(optionally substituted by hydroxy, alkylamino, alk-oxy, oxo, 
aryl or cycloalkyl) , aminoalkyl (optionally substituted by 
hydroxy, alkylamino, alkoxy, oxo, aryl^adr cycloalkyl) , 
hydroxyalkyl (optionally substituted by hydroxy, alkylamino, 
alkoxy, oxo, aryl or cycloajpeyl) , alkoxyalkyl , alkoxycarbonyl , 
alkylaminocarbonyl , aJjscxycarbonyl amino, alkylamino 

(optionally substituted by hydroxy, alkylamino, alkoxy, oxo, 
aryl or cyc>5alkyl) , amino, halo, cyano, nitro, thiol, 
alkyJLJ^rio, alkyl sulphonyl , alkylsulphenyl , alkylsulphonamido, 
^3^kylam . inosu - lphon - yl - 7 — ami nos ulp honyl - , — h a lo a l k o xy and haloalkyli 

19. ^ A compound according to -a ny one of claimg^ 1 to 1-6 wherein 
R 3a is selected from hydrogen, hydroxyl, methoxy, ethoxy, 
methyl, ethyl, methyl aminomethyl , dimethylaminomethyl , 
hydroxymethyl , carboxy, methoxymethyl , methoxycarbonyl , 
ethoxycarbonyl , methylaminocarbonyl , dimethylaminocarbonyl, 
aminomethyl, C0NH 2 , CH 2 CONH 2 / acetylamino, 
methoxycarbonylamino, ethoxycarbonylamino, t- 
but oxycarbonyl amino , amino, fluoro, chloro, bromo, cyano, 
nitro, thiol, methylthio, me thy 1 sulphonyl , ethyl sulphonyl, 
methylsulphenyl, me thyl sulphonyl ami do , ethyl sulphonylamido, 
methylaminosulphonyl, ethyl aminosulphonyl , aminosulphonyl, 
trif luoromethoxy, trif luoromethyl , bromo, pyrrolidin-1- 
ylcarbonyl, piperidin-l-ylcarbonyl , morpholin-l-ylcarbonyl and 
-0CH 2 0- (which is bonded to two adjacent ring atoms in Cy) . 
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( <s-*wi_^JwJ^ 2. 

20. A compound according to any one of claims l to 1 6 wherein 
R3 a is selected from hydrogen, hydroxyl, methoxy, ethoxy, 
methyl, ethyl, methyl aminome thy 1 , dimethylaminomethyl , 
5 hydroxymethyl , carboxy, methoxymethyl , methoxycarbonyl , 

ethoxycarbonyl , methyl aminocarbonyl , dimethylaminocarbonyl, 
aminomethyl, C0NH 2 , CH 2 C0NH 2 , acetylamino, 
methoxycarbonyl amino, ethoxycarbonylamino , t- 
butoxycarbonylamino, amino, fluoro, chloro, cyano, nitro, 
10 thiol, methylthio, methyl sulphonyl , ethyl sulphonyl , 

methyl sulphenyl , methylsulphonylamido, ethylsulphonylamido, 
methylaminosulphonyl, ethyl aminosulphonyl , aminosulphonyl , 
trif luoromethoxy and trif luoromethyl . 

15 21 . ^ A compound according to - any one - of claimg 1 . to 1G 
wherein Cy is selected from: 
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wherein : 

X' is selected from O, S and NMe ; 

X 1 1 is selected from 0 and S; 
5 X'" is selected from O, S, NH and NMe; 

Y 1 is selected from hydrogen, amino and methyl; 

R G is selected from hydrogen, methyl, fluoro, chloro, 

trif luoromethyl, methoxy, methylthio, methyl sulphinyl and 

methyl sulphonyl ; 
10 R m is selected from hydrogen, methyl, fluoro, chloro, 

trif luoromethyl , methoxy, methylthio, methyl sulphinyl , 
□ methylsulphonyl , carboxy, methoxycarbonyl and a group of the 
r:; formula -C(X 3 )N(R 1:L )R 12 (wherein X 3 is O or S, and R 11 and R 12 
O are independently selected from hydrogen, methyl or ethyl or 
CO 15 together with the nitrogen atom to which they are attached 
y form a pyrrol idin- 1 -yl , piperidin-l-yl or morpholino group) ; 

Rp is selected from hydrogen and fluoro; or 
g R Q and R m or R m and Rp form an -OCH20- group; or 

R Q and R m together with the ring to which they are attached 
Fiji 20 form a 5 or 6 membered aryl or heteroaryl ring (wherein the 

heteroary ring contains 1 or 2 heteroatoms selected from 

nitrogen, oxygen and sulfur) ; and 

one of R ol and R Q 2 is hydrogen and the other is R 0 . 

25 22 . ^ A compound according to any one of claim£ 1 to ! ■& wherein 
Cy is selected from phenyl, 2-chlorophenyl , 2-methoxyphenyl , 
4-carbamoylphenyl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, thien- 
2-yl, thien-3-yl, furan-2-yl, furan-3-yl, imidazol-2 -yl , 
thiazol-2-yl, thiazol-4-yl , 2-amino-thiazol-4-yl , thiazol-5- 

30 yl, naph-l-thyl, isoguinolin-5-yl , isoguinolin-8 -yl , quinolin- 
4-yl, quinolin-5-yl and quinolin-8-yl . 



23. A compound as claimed in Claim 1, which is selected from 
1- (indol-6-carbonyl-D-phenylglycinyl) -4- (4-pyridoxy) - 
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piperidine; 1- [indole- 6 -carbonyl-D, L- (2- 

chlorophenyDglycinyl] -4- (pyridin-4-yloxy) piperidine, and 
physiologically-tolerable salts thereof. 

5 24.^. A compound as claimed in any one of Claim/ -1 to 23 , in 
which the alpha atom in Y is carbon and has the conformation 
that would result from construction from a D-a-aminoacid 
NH^-CRib (Cy) -COOH where the NH 2 represents part of X-X. 

10 25. j. A pharmaceutical composition, which comprises a compound 
H as claimed in any one of Claims^ 1 to 24 together with at least 
p one pharmaceutical!^ acceptable carrier or excipient . 

26. A compound as claimed in any one of Claims 1 to 24 for 

m t 

:Q 15 use xn therapy. 



27 . ^ Use„ . -of a —g @ rin e profeea se— inhi bit o r a - ggor d-in g to aay— o-ne- 
trcatmcnt of a thrombotic dis egde^-r 

28 A pharm a ^@ 4 5 ^4ja - l --- oompo - 6 - i t i on t — which comprises a compou n d - 
as claimed in any one of Claims 1 to 2- 4 t o get h er with at l easts 
■ one pharmaceutical^ acceptable carrier — or excipi eretr-f-o-r— ttsre 
in the tr eatment of a thrombotic diso rder. 



29. A method of treatment of the human or non-human animal 
body to combat a thrombotic disorder, said method comprising 
administering to said body an effective amount of a compound 
according to Claim 1 . 

3 0.^ A compound e^-^o-r^m^ar-^a^—el^med— i]^e-I^nr-±— aT^d—rtamed- 
i n any one of the Examples hcrcin> — or a phy siro-log^rajr-ly- 
accept able-" s a lt thoroo-f-. 



